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Crosswound bobbin and associated production method 

i 

[0001] The invention relates to an overend take-off 
crosswound bobbin and to a method for its production in 
5 which at least one thread is wound on with a pitch 
angle which can be varied during the winding operation. 

[0002] Crosswound bobbins are supply bobbins which 
during further processing can be used as feedstock for 

10 weaving or knitting machines. Unlike flanged bobbins 
they comprise a self-supporting crosswound package and 
have no end walls. A thread is wound on helically with 
a relatively large pitch angle so that the threads 
cross over one another many times and the individual 

15 thread layers are stabilized relative to one another. 

[0003] WO 02/060800 Al discloses the problems 

associated with the overend take-off of a crosswound 
bobbin. The rotational speed of the thread balloon 

20 which forms at a constant thread take-off speed varies 
as a function of the bobbin diameter and direction of 
movement of the detachment point of the thread from the 
crosswound package. At certain diameters the 
fluctuations in the rotational speed lead to a constant 

25 collapse of the thread balloon between a single and 
double balloon or between a double and triple balloon. 
The collapse of the thread balloon causes abrupt 
changes in the thread tension and may thus trigger 
thread breakages. In practice the take-off speed is 

30 limited by these tension peaks. WO 02/060800 Al 
discloses reducing the fluctuations in thread tension 
by varying the pitch angle as a function of the 
direction of displacement. 

35 [0004] The object on which the invention is based is 
to further improve the run-off characteristics of a 
crosswound bobbin and at the same time to achieve an 
increase in the bobbin density, or to increase the 
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thread length stored in the crosswound package while 
maintaining the same external dimensions. 

[0005] The object is achieved in one variant in that 
5 thread layers with parallel windings are present at 
certain intervals. 

[0006] In another variant, the object is achieved in 
that the pitch angle is increased on average, as seen 
10 over a number of thread layers, with increasing bobbin 
diameter. A combination of the two variants is of 
course possible. 

[0007] With small bobbin diameters the rotational 
15 speed of the thread balloon, and thus the thread 
tension, are significantly higher than for large 
diameters. Consequently, fluctuations in the rotational 
speed of the thread balloon lead particularly quickly 
here to thread breakages and should therefore be as 

2 0 small as possible. The smaller the pitch angle, the 

smaller the fluctuation in the rotational speed from 
layer to layer. A smaller pitch angle thus leads to 
better run-off characteristics. Furthermore, the bobbin 
density is increased. The extreme case is that of 
25 parallel windings. Here, the rotational speed of the 
thread balloon is virtually constant and the bobbin 
density becomes maximum. A uniform and relatively small 
pitch angle over the full diameter range of the 
crosswound bobbin has the disadvantage that during 

3 0 handling the stability of the finished bobbin is no 

longer ensured. For a high degree of stability for the 
crosswound package there needs to be sufficiently large 
pitch angle particularly in the outer diameter range. 
Therefore, a pitch angle which increases from the 
35 inside to the outside is particularly advantageous for 
an optimum bobbin structure. 

[0008] It is equally advantageous for an optimum 
bobbin structure to introduce thread layers with 
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parallel windings at certain intervals. These 
contribute to increasing the bobbin density without 
having the disadvantage that would be entailed by 
parallel winding alone, since the layers having 
5 parallel windings are enclosed by layers having a 
relatively large pitch angle, thereby effectively 
preventing the threads from hooking together. 

[0009] In a further advantageous embodiment of the 
10 invention, provision is made to wind certain diameter 
ranges of the crosswound package with a varying 
traversing stroke. This improves the run-off properties 
of the crosswound bobbin further. 

15 [0010] It is particularly advantageous for the 
aforementioned measures to be combined with the 
measures from WO 02/060800 Al . 

[0011] It is advantageous to produce the crosswound 
20 package on a single traverse machine. On the other 
hand, it is unimportant whether the package is wound, 
for example, from a yarn, a twisted yarn, a filament or 
even from a double thread. 



25 [0012] Further advantages and features of the 
invention will become apparent from the description of 
the exemplary embodiments given below. 

[0013] In the drawing: 

30 

figure 1 shows a schematic view of a crosswound bobbin 
when winding with a traversing motion over the entire 
bobbin width, 

3 5 figure 2 shows an illustration of the speed vectors and 
of the pitch angle, 



figures 3 and 4 each show a view of a crosswound bobbin 
during overend take-off, 
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figure 5 shows a schematic view of a crosswound bobbin 
when winding with a varying traversing stroke, and 

5 figure 6 shows a schematic view of a crosswound bobbin 
when winding with parallel windings. 

[0014] Figure 1 shows a crosswound bobbin 1 during its 
production. A bobbin tube 2 rotates in the direction R 

10 about its axis of symmetry 3 and a thread 4 is fed in 
at a constant delivery speed in the direction Z. During 
winding of the thread 4 onto the bobbin tube 2, it is 
simultaneously displaced parallel to the axis of 
symmetry 3 along the direction of displacement V. The 

15 displacement is brought about by a known traversing 
device, here indicated by the traversing thread guide 
5, which moves at a traversing speed. The 
superimposition of the delivery and traversing 
movements means that the thread 4 is wound on helically 

20 with a pitch angle a. 

[0015] The definition of the pitch angle a is 
represented in figure 2. Here, the vectors of the 
delivery speed v z and of the traversing speed v v are 
25 plotted and show the relationship with the pitch angle 
a. With a constant delivery speed v 2/ the pitch angle a 
can be influenced by changing the traversing speed v v . 

[0016] The traversing thread guide 5 is moved to and 
3 0 fro with the stroke Hi in and counter to the direction 
of displacement V. A thread layer results with each 
movement along the path H x . The thread 4 of the 
outermost, completely finished thread layer is denoted 
by 6 . The thread layer 6 extends from the point of 
3 5 reversal 7 on one bobbin side 8 to the second point of 
reversal 9 on the other bobbin side 10. The total of 
all the thread layers forms the crosswound package 11 
of diameter Di and width B. Apart from a small traverse 
variation, the stroke Hi is kept substantially constant, 
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with the result that the width B of the resulting 
crosswound package 11 corresponds approximately to the 
stroke Hi- 

5 [0017] Figures 3 and 4 show the situation during the 
overend take-off of a crosswound bobbin 1. The thread 4 
is detached from the crosswound package 11 at a 
detachment point 12 and is taken off at a constant 
speed in direction A through the take-off eyelet 13. 

10 The crosswound package 1 and the take-off eyelet 13 are 
fixed in space. The thread 4 rotates in direction W 
about the crosswound package 11 and the free thread 
section between the detachment point 12 and take-off 
eyelet 13 forms the thread balloon 14, the detachment 

15 point 12 at the same time moving in direction P along 
the crosswound package 11. As the diameter D 2 of the 
crosswound package 11 decreases, the angular velocity 
of the thread balloon 14 increases. It is known from 
WO 02/060800 Al that the angular velocity influences 

20 the shape of the thread balloon 14. It determines 
whether there is a sliding take-off or a single, double 
or triple balloon. It is also known that the angular 
velocity is dependent on the direction of movement P of 
the detachment point 12 . 

25 

[0018] Figure 3 shows the situation in which the 
detachment point 12 moves in direction P from the head 
side 15 of the crosswound package 11 that faces the 
take-off eyelet 13 to the foot side 16. 

30 

[0019] Figure 4 shows a view of the crosswound bobbin 
1 in which the detachment point 12 moves in direction 
P» toward the head side 15. The thread layer 6» taken 
off here is to be that thread layer which was situated 
35 directly below the thread layer 6 taken off in 
figure 3 . Under this condition it can be assumed that 
the diameter D 2 of the crosswound package 11 is 
identical and consequently that the angular velocity 
resulting from the diameter D 2 would have to be 



identical. Nevertheless, given the same take-off speed, 
the angular velocity of the thread balloon 14 at the 
instant represented in figure 3 is higher than in the 
situation according to figure 4 . The reason for this is 
that the thread balloon 14 is increased by the movement 
of the detachment point 12 in figure 3. Since the take- 
off speed is constant, the thread length required for 
increasing the thread balloon 14 must be provided by 
more rapidly unwinding from the crosswound package 11. 
According to WO 02/060800 Al, provision is made to 
reduce the increase in the angular velocity in the 
situation represented in figure 3 by reducing the pitch 
angle a in this thread layer. The fluctuations in 
angular velocity which cause the unwelcome collapse 
between the various shapes of the thread balloon 14 are 
intended to be diminished thereby. 

[0020] Recent findings have shown that, in addition to 
the angular velocity, there is a further variable that 
influences the shape of the thread balloon 14. This is 
the distance L from the detachment point 12 to the 
take-off eyelet 13. Given a constant diameter D 2 and a 
constant angular velocity, changing the distance L also 
causes the shape of the thread balloon 14 to be 
collapse. Taking this finding into account, it is 
disadvantageous for the crosswound bobbin 1 to be wound 
with the traversing stroke H x over the entire width B. 
The dimension L, fluctuates by the relatively large 
amount B in each thread layer. Figure 5 shows how this 
disadvantage can be avoided. When winding the 
crosswound bobbin 1 the traversing thread guide 5 is 
not guided over the entire width B with the traversing 
stroke H x ; instead it is only moved to and fro with the 
reduced traversing stroke H 2 . To produce a crosswound 
package 11 of width B, this traversing stroke H 2 is now 
displaced continuously or progressively along the 
bobbin width. During overend take-off, the distance L 
in each thread layer thus fluctuates only by the 
relatively small amount H 2 . This results in the thread 



- 7 - 

balloon 14 being made more uniform. Changing the 
distance L by the amount B now takes place slowly- 
enough so as no longer to have a negative effect on the 
take-off conditions. This measure is effective 
5 particularly over small diameter ranges, at diameters 
below 200 to 300 mm, since it is below this diameter 
range that the collapsing of the thread balloon 14 
occurs. Above 200 to 300 mm, the traversing stroke can 
be increased without problem to the amount Hi since a 
10 relatively stable and nonsensitive single balloon then 
forms during overend take-off. 

[0021] Figure 5 also clearly shows the stabilizing 
influence of the bobbin tube 2. Here, the diameter D 3 of 
the crosswound package 11 is still relatively small and 
the supporting action of the bobbin tube 2 is still 
relatively large. By contrast with this, when the 
diameter Di is large, as represented in figure 1, it is 
required to a high degree that the crosswound package 
11 is self -stabilizing. A decisive measure of the 
stability is the pitch angle a. If the pitch angle a is 
too small, windings present at the bobbin sides 8, 10 
may slough off and form unwelcome loose thread loops 
there, referred to as overthrown ends. The supporting 
action of the bobbin tube 2 can be advantageously 
exploited if the pitch angle a is kept small for a 
small diameter D 3 and the thread length stored in a 
thread layer is thus increased. It is only with a 
relatively large diameter Di that the pitch angle a is 
increased as well. As a result, the bobbin density 
and/or the wound-on thread length can be increased 
without losses in stability. 

[0022] Of course, the pitch angle a will not be 
35 increased constantly with each thread layer. Rather, a 
combination of all the known measures will be used to 
improve the run-off properties. This means that the 
aforementioned increase in the pitch angle a with 
increasing diameter is to be regarded as an increase in 



15 
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the average value formed from the pitch angles of a 
number of adjacent thread layers. 

[0023] Figure 6 shows a representation of a thread 
layer having parallel windings 17 on a crosswound 
bobbin 1. Parallel windings 17 can be used with 
particular advantage as protective windings for 
separating various series of thread layers applied with 
a reduced and displaced traversing stroke H 2 according 
to figure 5. Moreover, parallel windings 17 allow the 
storage of the maximum thread length in a thread layer 
and thus likewise increase the bobbin density. To avoid 
overthrown ends, the parallel windings 17 should only 
start at a distance a from the bobbin side 8 and/or 
already end at a distance b from the bobbin side 10. 

[0024] In the case of parallel windings 17, the pitch 
angle a is virtually zero, as a result of which the 
angular velocity of the thread balloon 14 during take- 
off virtually does not change as a function of the 
direction of movement P of the detachment point. 
However, when winding a number of thread layers having 
parallel windings 17 over one another there is a risk 
that threads 4 become clamped between the windings 
situated underneath. Therefore, it is advantageous for 
thread layers having parallel windings 17 to be wound 
on in an alternating arrangement with thread layers 
having a large pitch angle a. Here, the layer 
arrangement can be advantageously controlled so that 
during overend take-off of the finished crosswound 
bobbin 1, the detachment point 12 moves according to 
figure 3 if a thread layer having parallel windings 17 
is taken off. The increase in the angular velocity of 
the thread balloon 14 can thus be further reduced. 



